BIOI'PA®IKO XHMEIQMA

Ovopa: Ioavva

Endvopo: Mopova-Downs

Tomog I'evvicemc: Aipvn XaAkidog, Evpoia
'Etog I'evvioeng: 18/3/1953

Owoyevelaxn KataoToo: ‘Eyyaun

AtevBvvon: Mewkiyov 145, 264 42 I1atpa

E-mail: mamona@upatras.gr

Xmovdéc oto KaTOTEP® Exnardogvtikd Iopopata

1965-1971: INvpvasio Aipvne- EvBoioc.

1971-1976: [Movemomuo Tlatpdv, Pvowkopadnuatikny ZyoAn, Tunua
Moabnpotikov.

1976-1978: [ovemompio ZrokydAung ko Ovyarog (Madnuota

Younowmg TIodoocog ko Exmaidevone Evniikov).

1983-1984: [Movemomuo tov Reading, IMadaymywkny Tyoin, Reading,
England.
1984-1987: [Mavemotio tov Southampton, Mabnuatikny ZyoAn,

Southampton, England.



Amoxktn0évta [toyia

1. IItvyio tov Tuquotog Mabnuatikov tov Iavemompiov Hatpaov, 1976.

2.  M.Sc (Master of Sciences) tng ITawdaymyikng ZyoAng tov Iavemotnuiov
Reading, U.K.,1984.

3. Ph.D. (Avoaxtopikd Aimioua) ¢ MaOnuatikng XZyxoAng Tov
[Tovemotnuiov tov Southampton, U.K., 1987.

Ymnotpo@ieg
1983-1986: A6 to mpdypappa Teyvikne Bonbeiog tov Ymovpyeiov
EBvikng Owovopioc.
1985-1986: Emotnuoviky Emodtnon amod to 1dpopa XkvAiton tov
Aovodivov (Opyaviopodg mov 10pvinke otn Lviun tov
EAevOepiov ko g EAdevac Bevilélov).
1986-1987: Epgvvnrtikn Yrotpoopia and to Iavemiotipio tov
Southampton, England.
2001-2002: Ynotpooio Fulbright yia to IMavemiomuo tov Berkeley tmv

Hvouévov ITolteimv.



Awtprféc

1. «A Review of the Inclusion of Work on Number Systems in School
Mathematics with Particular Reference to the Syllabuses of Some
Examination Boards and the S.M.P. Course in England» (M.Sc.
dissertation).

2. «Students’ Interpretations of Some Concepts of Mathematical Analysis»

(Ph.D. Thesis).

Erayyelpoatucn) Xtadwdpopio — Akadnpaikég 0<oeig

1978-1982: Kobnyntpio Mabnupoatikov ota akdAovba XyoAeio:
1. E’ Teyvucod Avkero, AOnva.
2. 11° Avkewo (Mopdoieto), AOmva.

1981-1982: TomoBétnon oto Ymovpyeio [Moudeiog g XOufoviog ot
AtevBvvon Aaikng Emuopewong.

1987-1988: IMpvéoio Ave Aociov, dtmatpav 19, Adnva.

1988-1990: Metadwaxtopikn Epevvitpro-Enickéntpio Aéktopog
Learning Research and Development Center, University of

Pittsburgh kot Tunua Modnuatikdv tov [Hoavemotnuiov
Pittsburgh PA., U.S.A.

1990-1991.: Emokéntpro Epevvitpio (Visiting Scholar) oto

[Mavemotmuo tov Southampton, England.



1992-1993: Aéxtopag (exieyeioa Enikovpog Kadnyntpia tov lovvio tov
1993) oto Iavemotuo g Konpov (Tunqua Emetnuov e

AYOYRQ).

1993-1998: Enikovpog Kadnyntpua, [Hoavemotyuo Makedoviag (Tunua
AteBvov Evponaikov-Owovopikav kot [Tomtikomv
2ToVdmOV).

1993-1996: Emokéntpia Kadnyntpua (pe to vopo 407) oto Anuokpiteio

[Movemotmuo Opdxng (Tunua IModoywyuo).

1998-2005: Avarinpatpio Kabnynrpia, [avemiomiuwo Mokedoviag
(Tumpo Exrowevtikng kot Kowvovikng [oirtikng).

2001-2002: Emokéntplo Epevvitpua (Visiting Scholar) oto

[Movemomuo Berkeley tov Hvopévav IoAtteimv.

2005- 2010: Avaninpatpia Kadnynrpia (Tpuqpo Madnupoatikov-

[Hovemomuio [atpdv).

2011-2020 : Taxktwn Kadnynrpu (Tunpo Mobnpotikdv-

[Mavemotyuo [Hoatpadv).

AWoKTIKO 'Epyo: Avtévopo



10.

11.

(Enuocioc Aswtov: IL.M.  (Ilpomtoylokd  Mdabnupa), M.M.
(Metantuyoxo [podypaupa) , M. A. (Erinedo Adaktoptkov).

Remedial Courses in Mathematics. University of Pittsburgh, Dept. of
Mathematics, 1988-1989, (I1. M.).

[Mpoto-padnuatikéc ‘Evvoteg. Iavemotjuo Konpov, Tuquo Emomuaov
Aywyng, 1992-1993, (I1. M.).

Béoeic ko Baoikég ‘Evvolec tov Mobnuatikov. Tavemotjuwo Kompov,
Tunua Emomuov Ayoyng, 1992-1993, (I1. M.).

MoOnuatika 1. ITavemotiuio Moakedoviag, Tunuo Aebvov kot
Evponaikdv Owovoutkov ko [ToArtikdv Xnovdav, 1993-1998, (I1. M.).
Mobnuotikd II. TTavemotmjuo Mokedoviag, Tunua Aebvov ko
Evponaikdv Owovopukov kot [Todtikdv Xmrovddv, 1993-1998, (I1. M.).
[TBavobBempia-Xtatiotikr).  [Havemotuio  Moakedoviag,  Tunuo
AteBvov ko Evporaikaov Ouwovopkov kot Holtikov Zmovdwv, 1993-
1998, (I1. M.).

OepeMoon Madnpotikd. [avemomumo Maxedoviag, Tunuoa
Exnaidevtikng ko Kowvovikng ITolrtikng, 1997-2005, (IT. M.).
[TBavobBempio-Xtatiotikn |, [Hoavemotuio Makedoviag,

Tuquo  Exmoudevtikng kot Kowmvikng IToittikng, 1999-2005, (I1. M.).
Evvotoloyikn Avantoén tov Mobnuatikov ko Aoy Xxéym,
[Mavemotuio Moaxkedoviag, Tunuo Exmawdevtikrig kot Kotvovikng
[ToArtikng, 2000-2005, (I1. M.).

Ta MoOnpotikd o Xovellopevn Exnaidevon.
[Mavemotuio Maxkedoviag, Tuqua Exmoawdevtikng kot Kowvovikng

[ToArtikng, 2000- 2005, (IT. M.).

Oépota MoOnuatikng Ilawdeiog 1. TMoavemotyuo Ilotpov, Tunuo
MoOnpatikov, 2005- 2009, (IT. M.).



12,

13.

14.

15.

16.

17.

18.

MaOnpotikd I. Iavemomuo Iotpov, Tuquo T'ewioyiog, 2005-2006,
2016- 2017 (IT. M.).

[Mpaypoatikn Avédivon I, Hovemotquo Tatpov, Tuquo Madnpotikov,
2006-2020, (IT. M.).

I'vootikn Poyoroyia. IMavemotiuo IMatpov, Tunue Madnupotikov,
2007-2008, 2008-2009, (M. M.).

Enilvon IlpoPiquatoc — Amodeién. Ilavemomuo Ioatpodv, Tunua
Moabnpotikadv, 2009- 2016 (M. M.).

Enilivon IlpoPAiuatog kot  Awopopewon Madnuatikeov Evvolov.
[Movemotiuo Iatpwv, Tunuo Mabnuatikov, 2009- ..., (IT. M.).
Enidvon [popinpatoc. ITlavemomuio [Hotpodv, Tpuqpo Madnpotikov,
2018-2020, (IT. M.).

Mdabnon kot Awpdpewon g Madnuatwnig I'voong. Tovemotiuo
[Motpdv, Tuquo Madnpatikov, 2018-2020, (IT. M.).

AWokTKé ‘Epyo : Zvppetoy

1.

Mathematical Cognition. Metantoyokd Ilpdypappa oto Learning
Research and Development Center, University of Pittsburgh, 1988-1990,
(M. M.)

[ToMtwkny Avédivon ko Zourepipopd. Ioavemotiuio Makedoviag, Tunua
Atebvov kar Bvporaikdv Owovopkav kot [omtikav Znovdmv,1994-

1995, (I1. M.)

Epevvntikd Oépota Adaxtikng Madnuotikdv, [avemotiuo Iatpdv,

Tunua Mabnpatikav, eapvéd e€dunvo 2007, (M. A.).



4. OgpeMdon Maodnpotikd and Avotepn Zxomd. [Mavemotiuo Iotpov,

Tuquo Madnpatikov, 2009- 2016, (M. M.).

5. Tvootikég ko Kowovikég Awnctacelg ¢ Madnuotwng ITlodeiog.

[Movemotmuo Matpov, Tunua Mabnuotikov, 2010 — 2016 (M. M.).

Eripreyn Awoktopikov Awrtpipov (PhD) ko Metomtolok@v

Authopotikov Epyociav (Master):

2006 - 2008: l. TTamadomovrog: «Teyxvikég Enihvong IlpofAnpatog pe
M GVUPOAN ™G TEYVOAOYING Yo TNV €VIGYLON TNG EVVOLOG
oV guPadov», (Ph.D Thesis).

2008 - 2019 : ®. Megydrov: «H xatavonomn g évvolag Tov opiov
TPAYUATIKOV GUVAPTNGEMY dVO0 HETUPANTOV GE

navemotnuako ninedo», (Ph.D Thesis).

2012 - 2018: A. ITovloc: « H ErniAvom kot Anpiovpyia [pofAnudtomv
®¢ Kprrplo tohavtovywv vémv oto. Mabnuatika», (Ph.D

Thesis).

2010 A. BAdyog: «H ypnon g Texvoroyiag otn ddacKaiio g
Avdivonc», Awrppny Master.



2013

2014

I'. Mratédng: «IloAhamAéc mpooeyyicelg emiAvong
TPOPANUATOS: KPITIKOC OYOMOUCUOS HOG EQPAPUOYNG OTNV
TdENy, Alatppny Master.

Mavtlapng oavayiwte: «Ta oyxoluca BipAio pobnuotikov
devtepoPdbag exmaidevong kot 1 EXidPACT) TOVG GTNV
Katavonon tov padnuatikav evvolwv: H mepintoon tov

0pilov TPAYUOTIKNG cVVAPTNONG», AlaTpny Master.

Ynnpeorwoko-Aowkntiko ‘Epyo

1981-1982:

1995-1996:

1996-2004:

1998-2004:

TomoBétnon oto Yrovpyeio [awdeiog wg cdpPoviog

otn devbuvon Aaikng Empoppmwong.

E&etdotpla otic E&etdoeig Meteyypapav
Eéwtepikov- Eowtepikov oto pddnuo «Mabnuoticdy

(Emonteio. Aprototédeiov [avemotuiov ®ecoalovikng).

E&etdotpia oto LK.Y. (Idpupa Kpoatikdv Ymotpopidv) oto
avTIKeipevo Adaxtikn tov Mobnuotikodv (otig e£€TAcELS TOV
1997 emiong, oto avtikeipevo MaOnUOTIKE-ZTOTIOTIKY ©OC

uépovg tov Iosotikdv Mebddwv).

Mérog g Emtponnic Epevvav tov Iavemiotnpiov

Moxkedoviag.



1999: Méhog g Emitponng A&lohdynong tov [avemotnuiov
Moxedoviag ota mAaioia g CRE (Institutional

Evaluation Program).

1997-2004: Méhog g Emitponng Awayeipiong g Ieplovoiag

tov [Tavemotnuiov Maxedoviag.

2000-2005: Méhog ¢ Tpuerovs Emirponng Enonteiag tov
[Tepopotikod Xyoieiov Oeccarovikng mov Aettovpyel vd

Vv aryida tov I[Havemotnuiov Makedoviog.

2007- 2015: AtevBovrplo tov Topéa ITIOM. Mérog tov
Arotkntikov ZvppovAiov tov Tpnqpatog Mabnuatikov

tov [Havemotnpiov [atpov.

Mérog ETanperov

EMmvikég Etanpeisg : EAnvikn MaOnpatwn Etopeio.
[Mowdaywywn Etaipeio EALGSOG.
‘Evoon Epgvvntav AdakTiknig tov
MoOnuatikov, (tng ENEAIM).

International Societies: PME (International Psychology of Mathematics

Education)



ICMI (International Commission of
Mathematical Instruction)
ERME (European Research in Mathematics

Education)

Kpion ApOpwv vroPepinuévov os:

EAvika Ieprodka:

1. Evideiong I™.
2. Epevvntikn Aldotaon e Adaktiknig Tov Madnuotikov.™

4. Epevva ot Adaktiky tov Modnuoatikav (I[eprodikd g ENEAIM).

AweOvn) Ilgprodwkas

1. Educational Studies in Mathematics.

2. Journal for Research in Mathematics Education.

3. Journal of Mathematical Behaviour.

4. Journal of Mathematics Teacher Education.

5. Journal of Mathematics Education in Science and Technology.
6. Mathematical Thinking and Learning.

7.Themes in Education* (*Agv exdidetan TAéov.)

Awefvi Xovédpro tov Evooeov:



1. C.E.RM.E (Conference of European Research in Mathematics
Education).

2. 1.C.M.I. (International Commission on Mathematical Instruction).

3. P.M.E. International (Psychology of Mathematics Education).

4. 1.C.T.M. (International Conference on the Teaching of Mathematics at
the Undergraduate level).

5. Mediterranean Conference of Mathematical Education.

EAnvika Xovéopra :

1.  Toavedvia Zovédpla tng EAAnvikng Mabnpoatikng Etapeiog.

2. TMoveddnvio Zovédpilo : Avoaktikny tov Madnuatikov ko TTAnpoeopikm
otV Exnaidevon (2001).

3. Toavednvio XZvvédpa g ‘Evoong Epsvovntov g Adaxtiknig

MoOnpatikov, (ENEAIM).

Méhog oto Editorial Board (Emetypovikiy Emrponn) tov agplodikov:

1.
2.
3.

Mathematical Thinking and Learning
Eviheiong I'.
‘Epguva ot Adoktikh Tov Mabnuatikov, (meptodikd g thg ENEAIM).

Ipookekinuéveg Ophieg



MapTiog 1988
AdreEn oe Kanyntég tov Mabnuoatikaov Avkeiov tov Ilepoid pe 0épa:

«AwicOnon ota Madnuotikdy.

Moaiog 1988

Yepd AwréEemv oto MaOnuotwkod Ivotitovto tov ITlavemotnuiov 1ng
Bapoofioag kot tnv Avatepn Zyoin Howdaywyikne g Kpakofiag pe emionun
npdokinomn g [Holwvikne Akadnuiec Emotnuov.

Toviog 1990
Kevtpum Oukia (Plenary Speaker) oto Aebvég Zvumooio yio tnv ‘Epgvuva ot
Awokticn tov Madnuotikodv. Universidad Autonoma del Estado de Mexico, pe

0épa: ‘The Didactics of Calculus’.

MapTiog 1993
Xeuwvaplo oto Mabnpatwo Tunuoa tov Hovemotuiov e Kdnpov pe 6¢pa:

“Standard Real Analysis or Non-Standard Analysis: a Didactical Question”.

Mapriog 1996
Yeuwvapto oto Madnuotikd Tunua tov [Hoavemomuiov ABnvov pe 0épa: “H
YuvaptnolokoTnTa 610 OcpueMmdeg Ocdpnua tov Aoyiopov: IpofAnuota twv

QoLrTNTOV”.

Oxtopprog 1999

Kevipwn Opdion otnv ovvavinon ywo t owaockaiio g Avdilvong oto
Mobnuoatiké Tunuo tov IHovemotnuiov Kpntmg pe 0épa: “Otav  pn
Gopporiotikéc  Awaktikég Ilpoceyyicelg  odnyovv ot Mabnpatikn

Avompotmta: H nepintwon g napaywyov”.



Ampiiog 2000

AldreEn oto Mabnuatuco Tprqua tov IHoavemotmuiov Adnvov “Or Avtidqyelg
Tov Dortntav, Adackoviwv kat Epeuvntov g Adaktikng tov Mobnuatikov
v to. Madnpatikd oto Ioavemiomuio”. to mlaicia tov Xvvedpiov pe BEpa

“To. Moabnuatikd otnv Agvtepofdda Exnaidevon™.

Toviog 2002

Kevtpikr) Opdia (Plenary Speaker) oto I.C.T.M. II (International Conference
on the Teaching of Mathematics at the Undergraduate level) ue 6épa:

“Accessing Knowledge for Problem Solving”.

®eppovaprog 2003
AwdreEn oto Iapdaptmua g EAAnvikne Mabnuatwkng Etopeiog g [dtpog
ue 0épa: “H Nogpn Emyeipnuatoroyio oto Mobnpotued”.

Toviog 2004
Invited ‘Team Chair’ and Introductory Speaker of the Topic Study Group
‘Problem Solving in Mathematics Education’, ICME-10 Copenhagen-Denmark.

defpovaprog 2005
Invited ‘Group Leader’ of the Working Group 14 on ‘Advanced Mathematical
Thinking’ in the Fourth Congress of the European Society for Research in

Mathematics Education, (Sant Feliu de Guixols, Spain).

Depfpovaprog 2007
Invited ‘Group Leader’ and Introductory Speaker of the Working Group 14 on
‘Advanced Mathematical Thinking’ in the Fifth Congress of the European

Society for Research in Mathematics Education, Larnaka, Cyprus.



MapTtiog 2007
AldreEn oto [Mapaptua g EAANvikne Mabnuatikng Etopeiog g Idtpog
ue Oépa: «AMT ot Tomwkég ko KoaBoAwkéc ITlpoomtikéc otnv Emilvon

[TpopAuatogy.

Mdiog 2008
«H Amodeién tov ‘Ilpopavove’», IlpookexkAnuévn owiia, 12 IMaveAinvio
2uvédplo Mabnuoatikng Avaivonc.

Toviog 2008
Invited ‘Team Chair’ and Introductory Speaker of the Topic Study Group ‘The
Teaching and Learning of Advanced Mathematical Topics’, ICME-11

Monterrey, Nuevo Leon, Mexico.

®eppovaprog 2009
Invited ‘Co-Chair’ of the Working Group 14 on ‘Advanced Mathematical
Thinking” in the sixth Congress of the European Society for Research in

Mathematics Education, Lyon, France.

MapTiog 2009
[Ipookexinuévn omwdia oto Tuqua Moabnuotikov tov ITlavemiotnpiov
[loavvivov pe Bépa «Atapopés tov Aoyiopod kot g IHpaypotiknig Avédivong

amd TN oKOTId TG ALOAKTIKNGY.

Ampihog 2009
Awirkeén oto Tpquo Madnuatikov tov IHoavemomuiov [Hotpodv ota mlaicio
TOL gpeLVNTIKOV cepvopiov pe Béua «IIpayuatikny Avédivon 1: To ayarmnuévo

béte noire T®v otrtNTOVY.



Ampiiog 2010
Kevtpikr) OuMa (Plenary Speaker) oto International Research Meeting on the

Communication in Mathematics Education at the Universidade Nova De Lisbhoa

ue 0épa: “On the Communication of Proof”

Majiog 2010
AldreEn oto Tapaptmua g EAANvikine Mabnuatikig Etoupeioc g Idtpog
ue Oépa: «Metdfaon amd ) B/Owa oty /0o Exnaidevony.

Maptiog 2013

Awireén oto [Mapdptnua g EAAnvikng Madnuatwkng Etapeiog e [Hatpog
e 0éua: «H Anuovpyia IlpoPAifuatog (Problem Posing) ¢ poabnportikn
dpactnprotnta opyovikd evraypévn otnv Enidvon HpofAnuatocy.

Aexéppprog 2017
Kevtpum Oudio (Plenary Speaker) oto 'EBdopo Xuvédpio ENEAIM (AOnva)
ue 0épa: «Opilovpe, EMAVOVLE, ATOOEIKVOOVUE, OVOTTOGGOVLE Bempieg

...0Oyelg g Mabnuatikng Tondeiog» .

Evpitepn Emotnpoviki Apaostnpotnro

1978-1982
Méhog ™ Emurponnc Todeiog tne EAANvikng Madnuatikng Etaipeiag yio
avapdpemon tov  Avoivtikov Ilpoypdppatog tov Madnpotikeov ot

Agvtepofafa Exmaidgvon.

1981-1982



Awopybvoon Zepvapiov tov Yrovpyeiov [Howdeiag ota miaicia g Adikng
Emuopeoong  (Aleapntiopog-AptOuntionds) kot GLUUETOY] GE  aVTA
(Evpomaiko ITpoypouua).

Xewpeprvo EEaunvo 1990

[MopokorovOnon tov Zepvapiov pe titho «Human Problem Solving» tov
kabnynt) Herbert Simon (Bpapeio Noured) oto Carnegie Mellon University,
Pittsburgh.

Xewpepvo EEdunvo 2002
SOUUETOYN KOl TOPOLGIAOT) TNG EPEVVNTIKNG LOL OOVAELIG GTNV EPELVNTIKN
ouado ‘Functions Group’ of the Graduate School of Education tov

[Tavemomuiov Tov Berkeley.

2008- 2014

Méhog tov Board tov ‘J. Kaput Center for Research and Innovation in

Mathematics Education’. University of Massachusetts Dartmouth.

Epgovntiko Hpoypoppa

Amnpilog-Marog 1998

Emomuoviky YrebBvvn xor woplo eionyntpie tov €pyov . EITEAEK-
[NTPOTPAMMATA KINHTIKOTHTAX pe 0épa: «Xoyypoveg Koatevbiovoelg
Eumiovtiopod g Madnuoatikne Hodeiog (Z.K.E.M.IT)».



Epevvnrika Evowapépovra

Evvolakég ewoveg (Concept images) towv OgpueMmddv evvolmdv Tng
[Mpaypatikng Avdivong, OTmMG: Opl0 TPOAYUATIKOV oKoAovOimv /
GLUVOPTNGEMV, OKOAOLOTOC YEOUETPIKADV AVIIKEWLEVOV. ZVUPIAI®OT TOV
ovvoloBewpntikddv  avtikewévov  supremum-infimum  pe  TIg
OlucONTIKEG OLVOLUKES TTPOGEYYICEIC TOV £YOVV Ol POITNTEC Y10, TIC
oprakéc ddwkaoies. H xatavonon tov cuvormv Kol T®V GUVOPTHGEWDY
OG TUMKOV HOONUOTIKOV OVTIKEIWEVOV OO TOLG (QOLTNTEG KOl 1)
KOTOOKEVT] OLTOV MG €PYOAEI®V Yoo TNV emilvon TPoPANUATOV.

AvtimapafoAn Avtictotyiog Kot Zuvaptnong.

MeAétn tov Aentdv dapoporomoewv g EmiAvong [lpoPAnuoatog kot
mg  Amnddeéng  ota MaoOnpoticd. H ‘Mabdnpoatuconoinon’
‘Movtelomoinom’ ng OicONTIKNG 1 VOEPNG EMLYEIPMNUATOAOYING OF
avayvopiowo podnuatikd oyfuato.  Anuovpyia cuvaptnoemv e
EUQOOT OTIG AUPLLLOVOCT|LLOVIEG GUVOPTNGELS, O EPYOAEiOV Yy NV

enihvon mpofinudtov. H Anuovpyio IpofAnuatog (Problem Posing).

H perémm g Ilpoxyopnuévng Mabnuotikng Zxéyng (Advanced
Mathematical Thinking), dniadn n diepedvnon TV TPOT®OV GKEYNG OTOV
nabaivoope kot dovAedovpe oto  podnuoTiK@ oty  TprroPddua
ekmaidevon. Znmuoato petafoaong and ™ B Babuie ot I' Baduia
Exnaidevon. H e&étaon tov pabnuatikdv evvoimv / TexviKav amddeitng
TV omoiwv 0 pOAOC dlamepva Tig dtapopes padnuatikés Bewpiec kot
exkeivov mov ocvvoéovial TEPIGGOTEPO HE pio €01KN  HOOMUOATIKA
Bewpio. H avtiinyn g Mabnpotung Aopng, (katavonon Tomikov /
KaBoAkdv Aopudv otnv mopeia TS LoONUATIKNG OpaoTnplOTNToC).



Epyocieg o€ meprodikd, 6€ GVALOYIKOVS TOPOVS, GE TPUKTIKA GUVEIPLOV pE

KPLTéG.

IIeprodwka

1.  Mamona, J. (1990). «Sequences and Series — Sequences and Functions:
Students’ Confusions», International Journal of Mathematical Education
in Science and Technology, Vol. 21, No 2, (p.p. 333-337).

The paper draws on a broader research that studies how sixth-form or first year

Honors Mathematics students form basic concepts of Real Analysis. It focuses

on how students relate sequences and series; also, if students accept sequences

as functions. It presents vivid evidence of the students' confusion between

sequences and series and their resistance to regarding a sequence in any sense

as a function.

2. Downs, M. & Mamona-Downs, J. (1995). «Matrices — a Case of
Abstraction», International Journal of Mathematical Education in Science
and Technology, Vol. 26, No 2, (p.p. 267-271) (submitted 1993).

The paper discusses the significance of the matrix as a mathematical object. Its

didactical aims are two-fold, one is to give a case in hand of a critical

examination of a definition. The second is to give a case in hand where

abstraction evolves naturally from a starting point involving concrete geometric

objects (i.e. intersections of hyperplanes, or equivalently linear transformations

of a real space).

3.  Silver, E., Mamona-Downs, J. et al. (1996). «Posing Mathematical Pro-
blems in a Complex task- Environment: An exploratory Study», Journal

for Research in Mathematics Education, Vol. 27, No 3, (p.p. 293-309)
(submitted 1995).



The paper examines the problems posed by 53 middle school teachers and 28
prospective secondary teachers in a reasonably complex task setting. It makes
inferences about cognitive processes used to generate the problems and to
examine differences between problems posed prior to solving the given problem
and those posed during or after solving. A sizable portion of the posed problems
were produced in clusters of related problems, thereby suggesting systematic
problem generation. The posed problems were not always ones that subjects

could solve, nor were they always problems with 'nice’ mathematical solutions.

4.  Mopwvd-Downs, 1. (1997). “O poAo¢ TG LETAPANTNAG OTNV OVOYVOPIOT
TOV GLVOPTNCEDV . Epsovntikn  dudotaon g AWOKTIKAG TOV
MoOnpatikov, Tevyoc 2, (6.0.73-95).

H epyacio avtn eggtaletl edv ot portntég Katavoouv oe Bdbog tnv évvola g

CLVAPTNONG TEPA OO TNV TEPIMTMOOT TOV GLVAPTIGEMV TOL Olvoviol UE

GUYKEKPUEVOLG  aAyefpikodg  TOTOVG. Xy gpyacio  avoAvoviol To

AmOTEAEGUOTO MG €peuvac TEHIOV OMOV Ol QOUTNTEG KOAOLVIOL V.

avayvopicouy 1010TNTEG GLVOPTNGEMV KOl VO GYEOLACOLY TO YPAPNUE TOVG

LOVO oo TO YEMUETPIKO TAOUIGLO OVOPOPES TOVC.

5. Downs, M. and Mamona-Downs, J. (2000). “On Graphic Representation
of Differentiation of Real Functions”. Themes in Education Vol. 1 (2),
(p.p. 173-198).

The basic motive in establishing the concept of differentiation is to extend the

idea of (constant) rate of change understood for linear functions to an idea of

(instantaneous) rate of change for non-linear functions. However, in practice

students rely heavily on an image of geometric tangent (i.e. a line that ‘touches'

but does not cut the graph curve locally). This paper describes this phenomenon
and some of its disadvantages and advantages in terms of the students' cognition.

In particular, the paper describes a ‘dynamic model' of the limiting process



inherent in the secant / tangent 'representation’ of differentiation, and proposes
that this model has the potential to help the student to mentally maneuver the

notion of differentiation within certain type of heuristic argumentation.

6. Mamona-Downs, J. (2001). “Letting the Intuitive bear on the Formal; a
Didactical Approach for the Understanding of the Limit of a Sequence”.
Educational Studies in Mathematics, Vol. 48 (2-3), (p.p. 259-288).

This theoretical paper provides: (1) a presentation of some tasks that may be

regarded as typical sources for forming students’ intuitions and understandings

about limiting processes of real sequences, (2) an analysis of the formal
definition of limit via identifying roles for each symbol that occurs in order to

achieve a mental image firmly consonant with the definition, and (3) a

description of how this mental imagery may be used to re-examine the validity

of some intuitive beliefs. In particular, a persistent issue found in (1) is that the
sources encourage an intuitive image of a sequence as having an ultimate term

associated with the limit; it is this belief that is mostly discussed in (3).

7.  Mamona-Downs, J. and Downs, M. (2004). "Realization of Techniques
in Problem Solving: The Construction of Bijections for Enumeration
Tasks". Educational Studies in Mathematics, Vol. 56, (p.p. 235-253).

The paper deals with a teaching approach aimed to help students to become

aware of targeted techniques of particular significance in problem solving. The

teaching approach is to present a series of tasks that can all be solved by applying
the same technique. Two levels of prompting are used,; first for the students to
realize the solution without necessarily being cognizant of the technique, second
for them to perform further mathematical modeling that should highlight the
similarities in solution shared by all the tasks. In the fieldwork, such a teaching
sequence is implemented for a technique involving enumeration via

constructing a bijection. Certain factors in the students' behavior suggested that



their realization of the technique was not as secure as desired. A modification

of the teaching sequence is proposed to counter this.

8.  Mamona-Downs, J. and Downs, M. (2005). "The identity of problem
solving"”. Journal of Mathematical Behavior 24, (p. p. 385-401)

This paper raises issues motivated by considering the ‘identity’ of problem

solving. In particular, the following themes are discussed: problem solving vis-

a-vis proof; conceptualization; structure and representations; raising questions

and posing; the significance to problem solving of techniques; application of

knowledge; exploration; the reading of mathematical texts as a problem- solving

activity.

9. Cai, J., Mamona-Downs, J., Weber, K. (2005). "Mathematical problem
solving: What we know and where we are going" Journal of
Mathematical Behavior 24, (p. p. 217-220)

This paper introduces, summarizes and gives short critique on the papers

published in a double special issue of the Journal of Mathematical Behavior on

Problem Solving. The authors were invited Guest Editors of the issue.

10. J., Mamona-Downs (2008). " Procepts and Property- Based Thinking; to
what extent can the two co-exist?" Mediterranean Journal for Research in
Mathematics Education, 7, 2 (pp. 49-57).

The paper examines the relationship between procept and property-based

thinking. At the first sight, property-based thinking is different to thinking in

terms of procepts, as the former involves a property that must be a-priori
associated with some category of objects, whereas for the procept the identity
of the objects or conceptual input is negotiated through processes, and vice-

versa. Despite this difference, the paper will argue through some examples that,



to some degree, the two can be reconciled, and can be made to act productively
in tandem. The illustrations concern the limit of a real sequence, the
Fundamental Theorem of Calculus and the prime decomposition of positive

integers.

11. K., Jones and J. Mamona-Downs (2008). “Brian Griffiths (1927-2008)
his pioneering Contribution to Mathematics and Education”. Educational
Studies in Mathematics, Vol. 69 (3), (p.p. 283-286).

A paper in Educational Studies in Mathematics to honor Professor Brian

Griffiths' contribution to Mathematics and Mathematics Education.

12. Mamona-Downs, J. (2010). " On Introducing a Set Perspective in the
learning of limits of real sequences”. International Journal of
Mathematical Education in Science and Technology, 41(2),
p.p. 277-291.

The paper consists of an integrated exposition concerning the connection of

accumulation points with bounds and the significance of stressing this

connection in educational terms. It starts by claiming that the identification of
the similarities, differences and inter- play of allied concepts can act as a mutual
enrichment of their understanding. It examines the case of limits of real
sequences and limits / continuity of real functions, contrasting the set theoretical
perspective inherent in the notions of bounds and accumulation points with the

ordering inherent in sequences.

14. Eisenberg, T. & Engelbrecht, J., Mamona-Downs, J., (2010). “Advanced
Mathematical Topics: Transitions, evolutions, and changes of foci.”
International Journal of Mathematical Education in Science and
Technology, 41(2), pp. 139-141.



15. Mamona-Downs, J. & Downs, M. (2010). “The decimal system as a topic
In transition from school to university”. CULM’s Newsletter, 1, pp. 27-

34.
This paper aims to outline some of the mathematical options that exist to reinforce
the understanding of infinite decimals, and how this understanding could fit in
with an axiomatic approach. In particular, the concept of completeness of the real
numbers is discussed. Hence we are treating a particular, but major, theme

concerning the transition from school to university.

16. Mamona-Downs, J. & Papadopoulos, I. (2011). Problem-solving activity
ancillary to the concept of area. Mediterranean Journal for Research in
Mathematics Education, 10(1-2), 103-129. (Submitted 2009).

This paper concerns the results of the second stage of a two -tier program
designed to enhance students' technique usage in area measurement. The first
stage involves 1lyear old students; certain techniques were didactically
introduced with the dual purpose of cementing the concept of area and area
preservation, and of giving the students tools for explicit area measurement
(either exact or estimates). The second stage deals with the development of the
same techniques, but the focus is not now primarily on the direct enhancement of
the central concept (area) but on the re- assessing, re-examining and adapting of

the techniques themselves.

17. Mamona-Downs, J., Megalou, F. (2013) Students’ understanding of
limiting behavior at a point for functions from R? to R. Journal of
Mathematical Behavior, 32 (1) pp. 53-68.

The aim of this paper is to describe and analyze University students’

understanding of the limiting behavior of a function of R? to R and to discuss



Issues associated to it such as the neighborhood of a point, ‘directional approach’
to a point, etc. The purpose of the study is to help instructors to gain

useful insights towards: i) students' thoughts about the concept of the limit of a
function of two variables and its relation with the concept of the limit of a function
of one variable, and ii) students’ realization of different methods to find limits of

functions of R? to R and how they relate them.

18. Mamona-Downs, J. & Downs, M. (2013). “Problem Solving and its
elements in forming Proof”. The Mathematics Enthusiast, VVol. 10 (1), pp
137-162.

The character of the mathematics education traditions on problem solving and
proof are compared, and aspects of problem solving that occur in the processes
of forming a proof, which are not well represented in the literature, are portrayed.

19. Gridos, P., Avgerinos, E., Mamona-Downs, J., Vlahou, R. (2022).

“Geometrical figure apprehension, construction of auxiliary lines, and
multiple solutions in problem solving: Aspects of mathematical creativity
in school geometry.” International Journal of Science and Mathematics,
p.p. 619-636. DOI 10.1007/s10763-021-10155-4.

20. Mamona-Downs, Joanna (2022).“On studying equivalent (or not)
definitions; the case of limits in R and R?”.
International Journal of Mathematical Education in Science and
Technology, p.p. 1243-1255. DOI: 10.1080/0020739X.2022.2053755
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Kepaioao g Zorihoykovg TOpovG

1. Mamona-Downs, J. (1990). «Calculus-Analysis: A Review of recent
Educational Research», in R. Cantoral, F. Cordero, R.M. Farfan. C. Imaz

(Eds.), Calculus-Analysis in Mathematical Education Research (p.p. 11-

36), Editions of Universidad Autonoma del Estado de Mexico.

The chapter gives an overview of the didactics of Calculus and Analysis at the
pre-university and the early - university levels. It concentrates on the long-
standing debate on use of infinitesimals, limits and concepts arising from these
as differentials, tangents, differentiation, integration. The paper concentrates on
the following research approaches to the subject:

(i) Concept Images, (ii) Epistemological Obstacles, (iii) Non-Standard Analysis
and Infinitesimal Models, Differentials, Phenomenology, Objective Testing,

Graphic Calculus.

2. Silver, E. & Mamona, J. (1990). «Stimulating Problem Posing In

Mathematics Instruction», in G. Blume and M.K. Heid (Eds), Implementing

New Curriculum and Evaluation Standards, (p.p. 1-7). University Park, PA:

Pennsylvania Council of Teachers of Mathematics.
The chapter discusses aspects of the rationale for including problem - posing
activities in pre-college mathematics classes, examples of appropriate tasks that
might be used to encourage problem posing, and an analysis of the relation

between problem posing and problem solving.

3. Mamona-Downs, J. & Downs, M. (2002). “Advanced Mathematical
Thinking with a special reference to Reflection on Mathematical
Structure”.  In Lyn English (Chief Ed.) Handbook of International

Research in Mathematics Education, Lawrence Erlbaum Ass., N. J. (p.p.
165 — 195).




This chapter puts forward the notion of Reflection on Mathematical Structure as
a significant characterization of the work done at AMT. Its major importance
lies in its allowing mathematical understanding that may be independent of
continuous conceptual thought. Within the RMS milieu, it introduces the term
‘decentralized notions', which constitute standard ways of thinking in advanced
mathematics and having roles cutting through mathematical theories. Examples
are: decomposition, symmetry, order (in the sense of arrangement), similarity,
projection, equivalence, inverse, dual, canonical forms), It is claimed that the
acquisition of decentralized notions is essential for the mathematical progress

of young mathematicians.

4. Mamona-Downs, J. & Downs, M. (2008). “Advanced Mathematical
Thinking and the role of Mathematical Structure”. In Lyn English (Chief

Ed.) Handbook of International Research in Mathematics Education,

Routledge, Taylor & Francis Group, New York & London, (p.p. 154 —

175).
This chapter tries to analyze the apparent chasm that exists between school
mathematics and university mathematics, especially as practiced in mathematics
departments. Without belittling factors concerning social and institutional
changes, it claims that these seem secondary to concerns in having to cope with
a fundamental transformation of the character of mathematics itself. It raises the
topic of mathematical structure as the best medium to judge what Advanced

Mathematical Thinking is and what it is not.

5. Mamona-Downs, J. & Downs, M. (2016). Mathematical Structure, Proof,
and Definition in Advanced Mathematical Thinking. In Lyn English and
David Kirshner (Eds.) Handbook of International Research in Mathematics
Education, Routledge, New York, (p.p. 239 — 256).




This chapter is directed to themes explicitly concerning proof and definition at

the AMT level examined in the light of the underlying mathematical structures.

We contend that the most vibrant areas in the A.M.T. research today concern:

guided re-invention of proof and conceptually based definitions, the need for

students to read given proofs in a proactive manner, and students to experience

the interplay (or even interchange) between definitions and what is proved.

Mamona-Downs, J. (2013). Expectations according to a mathematics
educator from a mathematics department. In Michael N. Fried &

Tommy Dreyfus (Eds.), Mathematics & Mathematics Education:

Searching for Common Ground. New York: Springer, Advances in

Mathematics Education series.

This paper advocates the following aims concerning the collaboration between

research mathematicians and mathematics educators at the AMT level:

1.

7.

To persuade mathematicians that the educator does have a role in

improving university mathematics instruction.

A.M.T. educators to pursue regular communication with lectures, taking
an active role; not to regard this exchange merely as an opportunity to
research how mathematicians work, but also to relate the gains gotten from

this co-operation, with input from both sides.

To document the results of the above communication in a way that both

educators and mathematicians can digest.

Poulos, A., & Mamona-Downs, J., (2018). Gifted students’ approaches

when solving challenging mathematical problems. In Mihaela Singer, (Ed.)



Activities for, and Research On, Mathematically Gifted Students, Springer,
p.p. 309-342.

The chapter presents the solving approaches of three young gifted
mathematicians when trying to resolve a problem of characterization in the milieu
of Euclidean Geometry. The goal was to compare the various methods the solvers
employed, and their transitions from geometrical to algebraic means and vice
versa. In the end the students developed a computer program in order to proceed
with the solution, something that brought to the surface questions about the
‘rigidity’ and legitimacy of it. The paper offers a detailed microscopic analysis of

students attempts.

8. Mamona — Downs, J. (2024). Proof and Proving in Mathematics: A
Didactical Perspective. In VVoskoglou M. & Stiles J. (Eds.) Advances in
Mathematics Education Research, NOVA publishers, p.p. 87-106.

Bipiio

Mopowva-Downs, T'., IMoraddémovrog, 1. (2017). Erilvon mpoflnuotoc ot

ualnuatika. H mopeio e okéwns xora v ovolntyon s AVow.
[Mavemotuokéc Exdocelg Kpnng.

IpokTiKa Xovedopiomv

1. Silver E. & Mamona, J. (1988). «Problem Posing by Middle School
Mathematics Teachers». In C. A. Maher, G.A. Goldin & R.B. Davis (Eds),



Proceedings of the 11" Annual Meeting of the PME-NA (I p.p. 263-269).
New Brunswick, NJ.
The paper presents the analysis of problem posing and conjecturing by Middle
School Mathematics Teachers. The findings suggest that the teachers could
generate reasonable, interpretable conjectures and problems related to changing

the conditions implicit in the task environment.

2. Mamona-Downs, J. (1990). «Pupils’ Interpretations of the Limit Concept;
A Comparison Study between Greeks and English». In G. Booker, P. Cobb
& T. N. de Mendicuti (Eds.), Proceedings of the 14" Annual Conference
of the P.M.E. International (I p.p. 69-76), Mexico.

The paper presents the examination of responses of English and Greek students
at pre-university stage on the nature of limits on the real line. It was found that
the English have a psychology of the ‘continuum’ closer to the Leibniz-Cauchy
model than to that of Weierstrass; the Greeks mostly accept the Weierstrass
model but not without conflict with the ‘dynamic' approach, suggesting that the

latter is closer to their intuition.

3. Mamona-Downs, J. (1993). «On Analysing Problem Posing». In I.
Hirabayashi, N. Nohda, K. Shigematsu & Fou-Lai Lin (Eds.), Proceedings
of the 17" Annual Conference of the P.M.E. International (111 p.p. 41-49),
Tsukuba, Japan.

The paper describes a novel theoretical framework to analyze results of problem
posing activity according to the independence from the original problem and to
the suitability for a satisfying mathematical solution to ensue. Data from a
fieldwork undertaken are analyzed under this framework. A greater dependence

on the original problem than desired was shown.



4. Patronis, T. & Mamona-Downs, J. (1994). «On Students’
Conceptions of the Real Continuum». | n J. da Ponte & J. Matos (Eds),
Proceedings of the 18" Annual Conferences of the P.M.E. International (|

p. 63), University of Lisboa, Portugal.

This oral communication deals with the students' understanding of the real
continuum through perceived properties of subsets of the reals designed to
provoke reactions on this issue. The representations that the students made in
response include: the decimal system; images related to limiting processes;
recursive argumentation depending on a sense of ordering; the existence of

suprema; the notion of nested intervals.

5. Mamona-Downs, J. & Downs, M. (1995). «Common Sense, Area and the
Fundamental Theorem of Calculus». In Christine Keitel (Chief Editor)
Mathematics (Education) and Common Sense. Proceedings of the
CIEAEM 47 Conference (p.p. 166-170), Freie Universitat Berlin,

Germany.

The paper examines aspects of the role of common sense in Mathematics in
regard with the concept of area. It comments on topics such as the difference
between conceptual common sense and common sense reasoning, the role of
common sense in 'meaning’ in Mathematics and the particular place of common

sense in numbers, measures and in Calculus.

6. Mamona-Downs, J. (1996). «On the Notion of Function». In L. Puig &
A. Gutierrez (Eds.) Proceedings of the 20th Annual Conference of the
P.M.E. International, University of Valencia, Spain (111 p.p. 321-328).



The paper concerns certain broad topics about functions and potential problems
students might have with them. The focus is on the more creative aspects, e.g.
identifying, forming and using functions, rather than analyzing given functions.
The statement of the Fundamental Theorem of Calculus is used as a running

illustration of many issues brought in.

7. Mamona-Downs, J. (1997). «Students Dependence on Symbolic Va-
riables in Functions». In Er. Pehkonen (Ed.) Proceedings of the 21st
Annual Conference of the P.M.E. International, University of Helsinki,
Lahti, Finland (I p. 245).

This oral communication describes a pilot study given to first year university
students (studying Economics). All the problems given involved functions
extracted from geometrical or more general physical contexts, but none require
forming explicit algebraic expressions. The aim of the study was to ascertain
how effective this solving experience would be in broadening the students'

comprehension of the significance and character of functions.

8. Mamona-Downs, J. & Downs, M. (1999). “Reinforcing Teacher’s
Understanding of Limiting Processes by Considering Sequences of Plane
Figures”. In O. Zaslavsky (Ed.) Proceedings of the 23™ Annual
Conference of the PME International, (I p. 356), Haifa, Israel.

The issues raised in this communication are the following: (1) If the cognitive
problems students have with limits of real sequences can be alleviated (or
change) with limits of figures. (2) In teachers training, the introduction of a
‘parallel’ concept (new to the teachers) may prompt better understanding towards

these problems of students in the original concept. (3) The exercise of forming



definitions may provide a way of partially dissipating the ‘Platonic’ bias towards

Mathematics.

9. Mamona-Downs, J. (2002). “Accessing Knowledge for Problem Solving”.
Plenary Lecture in the Proceedings of the 2" International Conference on
the Teaching of Mathematics (at the undergraduate level), (electronic

form), Hersonissos Crete.

This paper studies the modes of thought that occur during the act of solving
problems in mathematics. It examines the two main instantiations of
mathematical knowledge, the conceptual and the structural, and their role in the
afore said act. It claims that awareness of mathematical structure is the lever
that educes mathematical knowledge existing in the mind in response to a
problem-solving activity, even when the knowledge evoked is far from being
evidently connected with the activity. For didactical purposes, it proposes the
consideration of mathematical techniques to facilitate the accessing of pertinent
knowledge. All the assertions above are substantiated by close examination of
some exemplars taken from various mathematical topics, and the presentation

of fieldwork results.

10. Mamona-Downs, J. & Downs, M. (2002). “Promoting students’ awareness
in applying bijections in enumeration tasks”, in A. Cockburn, E. Nardi
(Eds.) Proceedings of the 26™ Annual Conference of the PME
International, (I p. 295), Norwich, England.

This oral communication presents a study based on the notion of ‘inert
knowledge' due to A. N. Whitehead. The mathematical concept employed is the
one of bijection, preserving set order. The study has two aims. The first is to

provide some evidence that the knowledge of the preservation of set order under



bijective correspondence is inert. The second proposes a general framework
concerning developing techniques to address inert knowledge. An important

factor in a technique is a ‘cue’, that acts to release’ inert knowledge.

11. Mamona-Downs, J. & Downs, M. (2003). “Broadening Teachers’
Experience of the Notion of Convergence via Plane Figures”, in A.
Gagatsis, & S. Papastavridis (Eds.) Proceedings of the 3" Mediterranean
Conference on Mathematical Education, (p.p.647—-655), Athens, Greece.

First, the paper proposes that the topic of limits of sequences of plane figures
may be a good candidate for inclusion in pre-service or in-service training of
secondary school mathematics teachers. Next, it presents the major issues and
possible approaches concerning this topic (on the mathematical level). Finally,
a description is given of fieldwork conducted in a workshop type environment
involving 18 teachers; here the reactions of the participants are noted as they

were confronted with some of the issues and approaches above.

12. Downs, M., Mamona-Downs, J. (2004). "Correspondences, Functions and
Assignations Rules”. Proceedings of the 28th Annual Conference of the

PME International, VVol.2 (p.p. 303-310) Bergen, Norway.

In this paper a theoretical position is put forward that, in cognitive terms, a

differentiation should be made between a correspondence and a function. Important in

understanding this difference is the role of an assignation rule; the correspondence acts

as a way to identify a rule in context, whilst the function accommodates the rule in a

more formal framework providing a secure base for argumentation. This perspective

1s used to interpret some students’ behavior in a task where the identification of a

particular relationship is crucial for its solution.



13. Cai, J. and Mamona-Downs (2004) "Problem-solving in mathematics

education™ Proceedings of ICME 10.

This paper summarizes the issues raised at the Topic Study Group on Problem
Solving, ICME 10. The primary concerns were: (1) To understand the complex
cognitive processes involved in Problem Solving; (2) To explore the actual
mechanisms in which students learn and make sense of mathematics through
Problem Solving, and how this can be supported by the teacher; and (3) To
identify future directions of problem-solving research, including the usage of
information technology. A more specific aim of the group was concerned with

determining the scope of problem solving.

14. Mamona-Downs, J., Meehan, M., Monaghan, J. (2005), “Synopsis of the
activities of Working Group 14 ‘Advanced Mathematical Thinking’”.
Proceedings of the Fourth Congress of the European Society for Research
in Mathematics Education, (electronic form), Sant Feliu de Guixols,

Spain).

In this paper an introduction is given for the educational issues covered, and a
rationale why they are important to examine. The issues are educational
frameworks concerning dualities in mathematical thinking; teaching Calculus/
Real Analysis and Vector Spaces; institutional factors when learning

mathematics at tertiary level; the linkage between proof and problem solving.

15. Downs, M., Mamona-Downs, J. (2005). “The Proof Language as a
Regulator of Rigor in Proof, and its effect on Student Behavior”.
Proceedings of the Fourth Congress of the European Society for Research in

Mathematics Education, (electronic form), Sant Feliu de Guixols, Spain).



This paper discusses the character of the language in which formal proof is set,
and the difficulties for students to appreciate its exact form, and why it is needed.
It describes the effect that these difficulties have on student attitude towards
proof, and how it influences student behavior whilst generating proofs. This is
placed in a perspective of what extra demands there are in producing proofs over

those that occur in general problem solving.

16. Mamona-Downs, J. & Papadopoulos, I. (2006). "The problem-solving
element in young students' work related to the concept of area".
Proceedings of the 30th Annual Conference of the PME International,
Vol.4 (p.p. 121 - 128)

The focus of this paper is on the problem-solving skills that may accrue from
exposition to tasks related to the calculation of area. In particular, the working
of two 7" grade students on one specific task is examined vis-a-vis certain
executive control issues about the selecting, handling and adaptation from a

body of previously known methods concerning area determination.

17. Tlaradomovrog, I. & Maupwva - Downs 1. (2006). "Yw00étnon otpatnyikodv
enilvong mpofAnuatog n mepintwon g pétpnong tov euPfadov”. Ilpaktikd
tov [TaveAinviov Xvvedpiov Mabnuatikng [adeioc, 6.461-470, Tatpa.

18.  Mamona-Downs, J. (2007). “Synopsis of the activities of Working
Group 14 CERME-5 on the theme of ‘Advanced Mathematical
Thinking’”. Proceedings of the Fifth Congress of the European Society
for Research in Mathematics Education, (electronic form), Larnaca,

Cyprus.



The paper describes the themes that were discussed in the Group 14. The themes
are: The nature of Advanced Mathematical Thinking; educational models of
mathematical reasoning; the role of entities and constructs in mathematics;
students’ generation of examples and counter-examples; the difference between
‘vernacular logic’ and ‘mathematical logic; the relation between the

mathematics educator and the mathematician.

19. Downs, M., Mamona-Downs, J. (2007). “Local and Global Perspectives
in Problem Solving”. Proceedings of the Fifth Congress of the
European Society for Research in Mathematics Education, (electronic

form), Larnaca, Cyprus.

This paper will raise issues concerning the interaction between local and global
foci realized in the working mathematical environment. These issues are
illustrated by suitably tailored tasks and presented solutions. Predicted
difficulties for students in effecting switches in argumentation from local to
global perspectives or vice-versa are considered, as well as the consequences on
students' general problem-solving ability if they are not overcome. Pedagogical

measures are mentioned.

20.  Mamona-Downs, J. (2008). "Mathematical Creativity, Structure and
Control™ Proceedings of the Fifth International Conference on Creativity
in Mathematics and the Education of Gifted Students, p.p. 405-407.

Haifa, Israel.

This paper examines the role of mathematical creativity in the sphere of non-
procedural work. The notion of ‘creativity' is an elusive one and it is wide open
to interpretation, as it is evident in the literature. In the paper an attempt is made

to define or characterize mathematical creativity, guided whether it is



appropriate to invoke the term when ‘imagination’ plays a role. It brings
evidence of this happening if a new perception of the task environment is
effected.

21.  Mamona-Downs, J. (2008). "On Development of Critical Thinking and
Multiple Solution Tasks". Proceedings of the International Research

Workshop of the Israel Science Foundation p.p. 77-79. Haifa, Israel.

The paper examines the development of critical thinking in mathematics through
experiencing multiple solution tasks. 'Critical thinking' is taken in a restricted
sense to mean the general structural appraisement of a completed solution or a
solution attempt with an eye either to improve the solution or to provide
alternative solution approaches. The rationale is that the original construction
will give concrete and traceable points of reference in how a student crafts a
second construction from the first. A further line of appraisement concerns the

comparison of several existing solutions.

22.  Mamona -Downs J. & Downs M. (2008). "On Students' appreciation of
the relationship between bounds and limits". Proceedings of ICME 11,
electronic form.

This paper examines how well students can combine working on a real sequence
and its underlying set. The cognitive interest is by considering the underlying
set, we are denying a main conceptional aspect concerning limits, i.e. the
ordering implicit in sequences. The results are achieved by observing students’
difficulties on the following proposition: ‘If (an) IS a convergent sequence and
the supremum of the underlying set A of (an) is not an element of A, then the
limit of (an) is sup(A).



23.  Mamona -Downs J. & Downs M. (2009). "Necessary Realignments from
Mental Argumentation to Proof presentation”. Proceedings of CERME

6, electronic form.

This paper deals with students' difficulties in transforming mental
argumentation into proof presentation. A teaching/ research tool is put forward,
where the statement of a task is accompanied by a given written piece of
argumentation suggesting a way to resolve the task intuitively. The student must
convert this into an acceptable mathematical form. Three illustrative examples

are given.

24, Mamona-Downs, J., & Downs, M. (2009). Proof status from a
perspective of application. In F.-L. Lin, F.-J. Hsieh, G. Hanna, and M. de
Villers (Eds.), Proof and Proving in Mathematics Education: ICMI Study
19 Conference Proceedings, Vol. 2 (pp. 94-99). Taipei, Taiwan:
Department of Mathematics, National Taiwan Normal University.

25.  Mamona-Downs, J. (2009). «Enhancement of Students’ Argumentation
through exposure to other approaches». Proceedings of PME 33

International, VVol. 4. pp. 89-96, Thessaloniki, Greece.

The paper discusses and illustrates the advantages of making available to
students the work of their peers that yield a result in another form. It is claimed
that reflection on the structural differences inherent can give students a channel

to strengthen the exposition that they originally gave.

26. Mamona-Downs, Joanna (2010). “On the Communication of Proof”.
Plenary Lecture. ‘Proceedings of the Encontro de Investigacdo em
Educacdo Matematica 2010.” Edited by Sociedade Portuguesa de

Investigacdo em Educacdo Matematica, Costa da Caparica, Lisbon.



The paper discusses the role of articulation in fostering the processes of solving
a mathematical task. Articulation is taken as indicating that a phase of
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